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(57)Abstract: 

PROBLEM TO BE SOLVED: To eliminate a fault of a 
horizontal bipolar transistor formed on an SOI substrate 
that a large quantity of the minority carrier is injected 
from the base to the emitter since an emitter diffusion 
layer is formed in single crystal silicon, resulting in the 
deterioration of high-frequency response characteristics. 
SOLUTION: A base region 10 is formed in single crystal 
silicon 3. With a side wall material 12 of a base electrode 
as a mask, the base region 10 is removed by etching. ^ 
Thereafter, a polysilicon layer is deposited and N-type 
impurities are doped to form an emitter polysilicon layer 
14. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The process which forms the first insulator layer on the semi-conductor substrate of 
the first conductivity type, forms a single-crystal-silicon layer on this first insulator layer, and 
forms the second insulator layer on this single-crystahsilicon layer, The process which uses an 
impurity ion implantation for said single-crystahsilicon layer, and forms the second conductivity- 
type field, The process which removes said second insulator layer, and the process which forms 
a polycrystal silicone film on said second conductivity^ype field, The process which pours the 
impurity of the first conductivity type into said polycrystal silicone film by the impurity ion 
implantation. The process which forms the third insulator layer on said polycrystal silicone film, 
and said third insulator layer The process which leaves and removes only the emitter section 
formation schedule field upper part in said second conductivity-type field, the base section 
formation schedule field upper part, and the collector section formation schedule field upper part. 
The process which forms the fourth insulator layer in said a part of nitride front face, and said 
polycrystal silicone film located in addition to the lower part of said third insulator layer and the 
process which removes said second conductivity-type field, Said third insulator layer located in 
addition to the lower part of said fourth insulator layer, said polycrystal silicone film, and the 
process which removes said second conductivity-type field upper part, By the process which 
forms the fifth insulator layer in the front face which said second conductivity-type field, said 
third insulator layer, said polycrystal silicone film, and said fourth insulator layer exposed, and the 
impurity ion implantation of the first conductivity type The process which forms a base region in 
said second conductivity-type field alternatively, and the process which carries out the ion 
implantation of the impurity of the second conductivity type alternatively, and forms a collector 
field in said second conductivity-type field. The process which forms said sixth insulator layer in 
the process which removes said fifth insulator layer, said third exposed insulator layer side face, 
said polycrystal silicone film side face, said fourth insulator layer side face, the part on said base 
region, and the part on said 2nd conductivity-type field, By the process which forms an 
interiayer insulation film on said first insulator layer, said second conductivity-type field, said 
fourth insulator layer, said base region, said collector field, and said sixth insulator layer, and the 
removal approach with selectivity The process which removes said interiayer insulation film 
according to an opening formation schedule field, and forms opening to which said a part of 
fourth insulator layer, said a part of sixth insulator layer, the interiayer insulation film side face, 
and said a part of base region were exposed, The process which removes an emitter section 
formation schedule field among said exposed base regions by the removal approach with 
selectivity so that said almost perpendicular base region side face can form. Injected the 
impurity of the second conductivity type into said emitter section formation schedule field and 
said opening. The manufacture approach of a semiconductor device of providing the process 
which forms the emitter electrode of the fixed thickness which consists of polycrystalline silicon, 
and forms said a part of base region which adjoined this emitter electrode at coincidence as an 
emitter region. 

[Claim 2] Said semiconductor device according to claim 1 characterized by providing the process 
which pours germanium into said base region and forms germanium base region. 
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[Claim 3] On the base section prepared on the first insulator layer on a semi-conductor 
substrate, and said first insulator layer, and said first insulator layer And the collector section 
adjoined and prepared in the side face of said base section one side, The side face of said base 
section other side, and the emitter section which adjoined almost perpendicularly and was 
prepared on the one side side face. The 1st side-attachment-wall insulator layer prepared in the 
part on said base section front face almost perpendicularly. The 2nd side-attachment-wall 
insulator layer prepared in the part on said collector section front face almost perpendicularly. 
The first interlayer insulation film which separated fixed spacing to said base section other side, 
and was prepared almost perpendicularly on said first insulator layer, The 2nd insulator layer 
which exists in a part of staging area of said 1st side-attachment-wall insulator layer and said 
2nd side-attachment-wall insulator layer, The 2nd interlayer insulation film prepared almost at 
right angles to the part on said 2nd insulator layer front face, A part of said 1st interlayer 
insulation film side face, said 1st interlayer insulation film front face, and said 2nd interlayer 
insulation film side face. The semiconductor device characterized by providing the emitter polar 
zone which was formed in the part on a part of said a part of 2nd interlayer insulation film front 
face, said 1st side-attachment-wall insulator layer side face, 2nd insulator layer front face, said 
emitter section other side side face, and said first insulator layer, and which consists of the 
polycrystalline silicon of fixed thickness. 

[Claim 4] The semiconductor device according to claim 3 characterized by pouring germanium 
into said base section. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to manufacture of the broadside bipolar transistor 

on a SOI substrate. 

[0002] 

[Description of the Prior Art] Although development of the analog LSI aiming at loading to 
portable communication equipment is furthered in recent years, in order to await and to realize 
long duration-ization of time of delivery or duration of a call, low-power-ization of a transistor is 
regarded as an important technical problem. Hereafter, as shown in drawing, the manufacture 
approach of the bipolar transistor formed using the conventional technique is explained. First, on 
a silicon substrate 21, an oxide film 22, and the SOI substrate that consists of the single- 
crystahsilicon layer 23, as shown in d rawing 10 . after forming an oxide film 24 by thermal 
oxidation, an N type impurity ion implantation is performed and the single-crystahsilicon layer 23 
is formed as a collector field 25 of N type, next, LPCVD as shown in dravying 1 1 , after exfoliating 
the surface oxide film 24 using HF system solution — about 500A polish recon layer 26 is made 
to deposit, the impurity of P type is doped by the ion implantation, and about 200A nitride 27 is 
made to deposit further by law next, LPCVD as shown in drawing 12 , after processing a nitride 
27 into a predetermined configuration using patterning by lithography, and etching by the RIE 
method — about 2000A oxide film 28 is made to deposit by law Then, an oxide film 28 is 
processed into a predetermined configuration using patterning and RIE by lithography. 
[0003] This oxide film etching is performed using the conditions which are hard to be etched to a 
nitride and silicon. Next, as shown in drawing 13 , the polish recon layer 26 and the collector field 
25 of N type are etched by RIE by using a nitride 27 as a mask. Next, as shown in drawing 14 , 
etching removal of the field exposed to the front face by the nitride 27 is carried out using RIE. 
At this time, the field exposed to the front face with the oxide film 28 and the oxide film 22 is 
also etched for how many minutes. Then, the field exposed on collector field 25 front face of N 
type is continuously etched to the middle of the collector field 25 of N type using RIE. Next, 
after making about 200A oxide film 29 deposit on a substrate front face as shown in drawing 1 5 , 
the diffusion layer which serves as a base region 30 by the ion implantation is formed by using as 
a mask a resist pattern which is illustrated. This base region 30 is electrically connected with P+ 
polish recon layer 26 by choosing a suitable ion notes entry condition. Next, as shown in dravying 
16 , about 1000A insulating layer is deposited, a side attachment wall 31 is formed using RIE, and 
the diffusion layer which serves as an emitter region 32 by the ion implantation Is formed by 
using as a mask a resist pattern which is illustrated. 

[0004] Next, by patterning and the ion implantation by lithography, as shown in drawing 1 7 , after 
forming the collector diffusion layer 33, about lOOOOA interlayer insulation film 34 is made to 
deposit, a predetermined photolithography is performed, the contact 35 to each electrode of a 
bipolar transistor is punctured, and the predetermined wiring 36 is formed using metals, such as 
aluminum and W. 
[0005] 

[Problem(s) to be Solved by the Invention] Although the transistor manufactured by the above 
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approaches had low parasitic capacitance compared with the usual bipolar transistor and low- 
power-ization could be attained, the following technical problems occurred. That is, since the 
emitter section was formed into a single-crystal-silicon layer, there were many amounts of 
minority carrier injection from the base to an emitter, and they had caused degradation of a RF 
response characteristic. Moreover, since the emitter section is formed from the upper part by 
the ion implantation, the lower part which was not formed as the emitter section remains as a 
base part as it is. For the reason, base width of face was perpendicular and did not become 
equal, but in the lower field near especially the oxide film 2, base width of face increased and 
degradation of a RF property was caused by the base part which was not formed as the emitter 
section. This invention aims at offering the manufacture approach of a semiconductor device 
without degradation of the RF response characteristic which solved the above-mentioned 
technical problem. 
[0006] 

[Means for Solving the Problem] The structure of this invention on the base section prepared on 
the first insulator layer on a semi-conductor substrate, and said first insulator layer, and said 
first insulator layer And the collector section adjoined and prepared in the side face of said base 
section one side. The side face of said base section other side, and the emitter section which 
adjoined almost perpendicularly and was prepared on the one side side face. The 1st side- 
attachment-wall insulator layer prepared in the part on said base section front face almost 
perpendicularly. The 2nd side-attachment-wall insulator layer prepared in the part on said 
collector section front face almost perpendicularly, The first interlayer insulation film which 
separated fixed spacing to said base section other side, and was prepared almost perpendicularly 
on said first insulator layer. The 2nd insulator layer which exists in a part of staging area of said 
1st side-attachment-wall insulator layer and said 2nd side-attachment-wall insulator layer, The 
2nd interlayer insulation film prepared almost at right angles to the part on said 2nd insulator 
layer front face, A part of said 1st interlayer insulation film side face, said 1st interlayer 
insulation film front face, and said 2nd interlayer insulation film side face. It is characterized by 
providing the emitter polar zone which was formed in the part on a part of said a part of 2nd 
interlayer insulation film front face, said 1 st side-attachment-wall insulator layer side face, 2nd 
insulator layer front face, said emitter section other side side face, and said first insulator layer 
and which consists of the polycrystalline silicon of fixed thickness. 

[0007] The process which the manufacture approach of this invention forms the first insulator 
layer on the semi-conductor substrate of the first conductivity type, forms a single-crystah 
silicon layer on this first insulator layer, and forms the second insulator layer on this single- 
crystal-silicon layer, The process which uses an impurity ion implantation for said single-crystal- 
silicon layer, and forms the second conductivity-type field. The process which removes said 
second insulator layer, and the process which forms a polycrystal silicone film on said second 
conductivity-type field, The process which pours the impurity of the first conductivity type into 
said polycrystal silicone film by the impurity ion implantation, The process which forms the third 
insulator layer on said polycrystal silicone film, and said third insulator layer The process which 
leaves and removes only the emitter section formation schedule field upper part in said second 
conductivity-type field, the base section formation schedule field upper part, and the collector 
section formation schedule field upper part, The process which forms the fourth insulator layer 
in said a part of nitride front face, and said polycrystal silicone film located in addition to the 
lower part of said third insulator layer and the process which removes said second conductivity- 
type field, Said third insulator layer located in addition to the lower part of said fourth insulator 
layer, said polycrystal silicone film, and the process which removes said second conductivity- 
type field upper part. By the process which forms the fifth insulator layer in the front face which 
said second conductivity-type field, said third insulator layer, said polycrystal silicone film, and 
said fourth insulator layer exposed, and the impurity ion implantation of the first conductivity 
type The process which forms a base region in said second conductivity-type field alternatively, 
and the process which carries out the ion implantation of the impurity of the second conductivity 
type alternatively, and forms a collector field in said second conductivity-type field, The process 
which forms said sixth insulator layer in the process which removes said fifth insulator layer, said 
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third exposed insulator layer side face, said polycrystal silicone film side face, said fourth 
insulator layer side face, the part on said base region, and the part on said 2nd conductivity-type 
field, By the process which forms an interlayer insulation film on said first insulator layer, said 
second conductivity-type field, said fourth insulator layer, said base region, said collector field, 
and said sixth insulator layer, and the removal approach with selectivity The process which 
removes said interlayer insulation film according to an opening formation schedule field, and 
forms opening to which said a part of fourth insulator layer, said a part of sixth insulator layer, 
the interlayer insulation film side face, and said a part of base region were exposed. The process 
which removes an emitter section formation schedule field among said exposed base regions by 
the removal approach with selectivity so that said almost perpendicular base region side face 
can form. Injected the impurity of the second conductivity type into said emitter section 
formation schedule field and said opening. It is characterized by providing the process which 
forms the emitter electrode of the fixed thickness which consists of polycrystalline silicon, and 
forms said a part of base region which acOoined this emitter electrode at coincidence as an 
emitter region. 
[0008] 

[Embodiment of the Invention] First, as shown in drayying 2 , an oxide film 4 is formed by thermal 
oxidation on a silicon substrate 1 , an oxide film 2, and the SOI substrate that consists of a 
single-crystahsilicon layer 3. Then, the impurity ion implantation of N type is performed in the 
single-crystal-silicon layer 3, and the collector field 5 of N type is formed, next, LPCVD as 
shown in drawing s , after exfoliating the surface oxide film 4 using HF system solution — about 
500A polish recon layer 6 is made to deposit, the impurity of P type is doped by the ion 
implantation, and about 200A nitride 7 is made to deposit further by law next, LPCVD as shown 
in drawing 4 , after processing a nitride 7 into a predetermined configuration using patterning by 
lithography, and etching by the RIE method — about 2000A oxide film 8 is made to deposit by 
law Then, an oxide film 8 is processed into a predetermined configuration using patterning and 
RIE by lithography. This oxide film etching is performed using the conditions into which a nitride 
and a silicon layer are hard to be etched. Next, as shown in drawing^ . the polish recon layer 6 
and the collector field 5 of N type are etched in order by RIE by using a nitride 7 as a mask. 
Next, as shown in drawin g 6 . etching removal of the nitride 7 is carried out using RIE. At this 
time, the field exposed to the front face among the oxide film 8 and the oxide film 2 is also 
etched for how many minutes. 

[0009] Then, the field exposed to the front face in the polish recon layer 6 and the collector field 
5 of N type is continuously etched to the middle of the collector field 5 of N type by using a 
nitride 7 as a mask using RIE. Next, after making about 200A oxide film 9 deposit on a substrate 
front face as shown in drawing 7 , a base region 10 is formed by the ion implantation by using as 
a mask a resist pattern which is illustrated. Furthermore, the ion implantation of the germanium 
is carried out and a base region 10 is SiGe-ized by adding like a heat process. Next, as shown in 
drawing 8 , after carrying out the ion implantation of the impurity of N type and forming the 
collector field 11, about 1000A nitride is made to deposit and a side attachment wall 12 is formed 
in the perimeter of a base electrode using RIE. For this reason, oxide films 9 other than the side- 
attachment-wall lower part are removed. Furthermore, an oxide film 13 is deposited, opening is 
carried out to a predetermined configuration using patterning and RIE by lithography, and etching 
removal of the collector field 5 of the exposed N type of a field is carried out almost 
perpendicularly using SiRIE. Next, the field where etching removal of the collector field 5 of N 
type was carried out almost perpendicularly, and opening are made to deposit about 2000A polish 
recon layer by LPCVD etc.. as shown in drayying 9 . 

[0010] Then, after carrying out the ion implantation of the N type impurities, such as As or P, 
and making it into the polish recon of N+ mold like a heat process in addition, patterning is 
performed and it considers as the emitter polish recon electrode 14. Under the present 
circumstances, a little, an N type impurity is diffused to a base region 10, and serves as an 
emitter region 15. Consequently, the boundary of a base region 10 and an emitter region 15 
becomes almost perpendicular. Therefore, the base region 10 of the stable configuration can be 
formed. Next, as shown in drawing „1 , about 10000A interlayer insulation film 16 is made to 
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deposit, a predetermined photolithography is performed, the contact hole to each electrode of a 
bipolar transistor is punctured (not shown [ a base contact hole ]), and the predetermined wiring 
17 is formed using metals, such as aluminum and W. As explained in full detail above, in case this 
invention forms the emitter section, after it etches a base part almost perpendicularly, it forms a 
polish recon layer. From this, the homogeneity in the depth direction of base width of face 
improves, and when dispersion in base width of face decreases in the base region upper part and 
the base region lower part, the response characteristic is raised. Moreover, the ion implantation 
of the germanium is carried out and a base region 10 is SiGe-ized by adding like a heat process. 
Consequently, the energy gap of a load electronic band increases on the boundary between an 
emitter and the base. 

[001 1] For this reason, the diffusing capacity of the minority carrier from the base to the inside 

of an emitter can decrease, and a response characteristic can be raised. 

[0012] 

[Effect of the Invention] As explained in full detail above, in case this invention forms the emitter 
section, after it etches a base part almost perpendicularly, it forms a polish recon layer From 
this, the homogeneity in the depth direction of base width of face improves, and when dispersion 
in base width efface decreases in the base region upper part and the base region lower part, the 
response characteristic is raised. Moreover, the ion implantation of the germanium is carried out 
and a base region 10 is SiGe-ized by adding like a heat process. Consequently, the energy gap of 
a load electronic band increases on the boundary between an emitter and the base. 
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[Drawing 1] 
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[000 6] 

7,g)5-?5-iJ©iiJffifi: BIS b TKtt 6 n/S a P i7 gp t , 
S(ilB-^-xgp<fi:^iij(0<Rij® t . -:73lRiJiijfflT'iai?Sit{c 
mn^Lxwfibtiftais.^y^m:. mm^-7.^^m± 
(D~mc. mmmicmif intern i (ommn&mmt. 

7.^mmicMLx-Mmmmxx. i^immcmif 

umi^ 2 <ommmmm(D'pmmm-mc^tEt^m 
2 comm!^ t . MI em 2 o:)mmmmm±<o-mc a is^ 
istcisitp.nfc^2©«ra*6!!i)gt. MiB^ 1 osHie 

(Drnmummmm. tum^zcommfmmstsco-sR, 

1 (Dffl!JSI&iit)liJiii. m 2 OS^iitlSSS©-g|S. 
MISx 5 -y ^rgPii^llJilii, fc J: t;StlI5^-(D«e)gli± 

[0 0 0 7] 

ym±icfSE.(ommB^mi^t^xmt. mim^nm 
m^. ti5mm-mmmmm(DJi 5 -y 5? m^^^m 

iii^'smL±.ii<DH-^n\.xu^t^xmt. mt^mt 
m^mn-m^mmcnmmm^Wym^xnt. mwm 

m. m^ss^xmmmm.-^u^t^xmt. fuemiao 

-1" ^ >aA(i: J; 0 , mwz miM-mnmwm 
'-7.w$.^mm-^xnt. m^mr.mmmw$.n^. 
m-mnskn^mB-^mMmK^^yiiXL, uv^^ 
WM.^^is.t^xnh. mmmB.<omm^u^t^x 



(4) 

5 

[0008] 

tcS^fJ: at. H F 3SrS?K*ffl v^T^ffioBSfklS 4 

BLmk^ ipcvD'mc^o. *>j5 0 0 A©5}?u>"j 

m^Oii^mciiaTLtc'ik. LPCVDffitJct), $<J2 0 

ooA©Kfk)S8«-iia*#«o e?i/^T, vvif^y^ 
ici:^Ai(--y^tR I E*fflv^T. KfbKS^m^ 

jiRWcx'yf-^y-rSo :^tc, S6ic^-rj;^{!:, RI 

S§{t^8feJ;t>m)82cort-p^iS(cBffi$n/-c®iSll 40 
^$^«X>yf^>y$n5o 
[0 0 0 9] ^-O^. a^UTR I E*fflV\ g<t:^7 
*"7;:^i^tUT, 5K'Ji/U3>»6, NSonUi'^fR 

©j^ffSTx-yf-^i^-Ti), '^(C> ^Tt^-r^^tc, 

SffiSffit !K) 2 0 0 A coKfbii 9 ^mm^-^fc'^. mm 
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*t) 1 0 0 0 Agaog{kii*ita*-^^ r i e 
^ffli^Tm^oj^wcppu s 1 R I E^ffli/>T, m 

J;tfMPa5{C, LPCVD^tCfcfJ, $*)2 0 00ASa 
[0 0 10] ^<D'ik. A sSRV>tiP^<DNS^IM*^^'(' 
fern, / ^ ^ -X V y ^trV >x 5 -y U i/ U 3 i 

4tt^o com. Nm^mmi^=f. ^-^.mi^io 
5o i^fc, E I icTfst^ 9 fc, 1 0 0 0 0 A^araie 

T, -'W5J<-7h^yS^X^f©§«8g{Citf S^V^f^ 
SISgtC, '^-Xg|5^^«:SI?SiStcx«y^yi^Lfc^T*>i? 

axL. mxmma^^ctic^o^~7.mmi o^s 

iGefk-rSo C©i^S, xS-y^'t'^-XHcD^Wfc 
teVT, ?§rll?^cDx;^.;V4^-=¥^-\'>y:/*<it^-rSo 
[0 0 1 1] ilCiJ^. x5-y^?4"\0'^-XA>e>©'>SS[ 

[00 12] 

[sgB^to^aim] &.±m'^Lrc^oic. *i«wttx=<y3? 

gp, teJ;i;'^-x«iiiTa5T\ '^-x<i©ffe.-ot*^'> 
%<^S»tcJ;t». JCS1$tt*i^)±5-ttTV>So 
Ge*-i':t>'aAU t^xe*)!H]?L5<:i:{cJ;t)'^-X 
fiitSl 0*S 1 Gefk-rSo CCOi^S. x=>y^?t^- 
XK<D^^(cfcV>T, ?^m^^<Dx^;l/4^-^-\'>y:r*^ 

irffiEIT'SSo 

[El 2] lls^i^^lJoi|i»f*:^H©l^!ii:^ffi©-IS:&,T^•r 



(5) 



[03] mmm(o^m#&m(ommi5m<D-xm^^^t 

STMT'S) «)o 

[05] mmm<Dmmmmmm<D-xm^^^t 
[06] mmmo:>mwmm<ommm<D~xm^m-r 
[07] mm<Dmwm(Dmm'm-xm^^t lo 



200 1-1 18856 



8 



[08] nmmnma^mwmmyjmoy-xm^TTst 
[09] mmm<omwmm(Dmmm-xm^mt 



[010] vtmm^^mi^mm(Dmm.-^m(o-xm^n< 

[011] tM*^j©^sift^iioiaji:^so-xs%5^ 
■r»fffi0T'*5o 

[01 2] t^*^jo4i»i*ssoia3a;^so-xa%5^N 20 

•r»rffi0T*fe5o 

[013] 'mm<oii^mwmm(Dm&m(o-'xm^^> 
[014] ti^*0ijcD^«ftggco^3fi:^}so-ia^/TN 



•riTS0T'feSo 

[015] mm\(o^m»^m(omm:^m(o-xm^^^ 
•r»Tffi0Ta5So 

[016] ^^^*fiaJ©^if<*s^i<^i^!Ji:;^ffi^o-Ig%?^ 

[017] '(je*fl«joiiii!i^*s«<Diaig;^ao^fiK0^s^> 
•rwrffi0-ea&So 

[?9^(D»JW] 
1 

2 ^{b^ 

3 mi^as/Un^/H 

4 i^fb^ 

5 NSi©nb^^f|MJt 

6 5}?U'>U3>g 

7 gfb^ 

8 mitm 

9 K{b^ 

1 0 

1 1 ni^^^f^J^ 

1 2 HJil 

1 4 X5-y^»:J?U'>U3ya® 

15 xS'v: 

1 6 ma 
1 7 



[01] 



[02] 




[03] 



[04] 



(6) 
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[1^5] [06] 





m \ 2] 



(7) 
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[01 3] 



[iai 4] 
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'^-^fiWSO 2e 27 25 



II 7] 




X$y^m32 34 



p+7ltg*>ya>a26 



